Rapid induction of phenylalanine ammonia-lyase and chalcone synthase mRNAs during fungus infection of soybean (Glycine max L.) roots or elicitor treatment of soybean cell cultures at the onset of phytoalexin synthesis.
The differential regulation of the activities and amounts of mRNAs for two enzymes involved in isoflavonoid phytoalexin biosynthesis in soybean was studied during the early stages after inoculation of primary roots with zoospores from either race 1 (incompatible, host resistant) or race 3 (compatible, host susceptible) of Phytophthora megasperma f.sp. glycinea, the causal fungus of root rot disease. In the incompatible interaction, cloned cDNAs were used to demonstrate that the amounts of phenylalanine ammonia-lyase and chalcone synthase mRNAs increased rapidly at the time of penetration of fungal germ tubes into epidermal cell layers (1-2 h after inoculation) concomitant with the onset of phytoalxxin accumulation; highest levels were reached after about 7 h. In the compatible interaction, only a slight early enhancement of mRNA levels was found and no further increase occurred until about 9 h after inoculation. The time course for changes in the activity of chalcone synthase mRNA also showed major differences between the incompatible and compatible interaction. The observed kinetics for the stimulation of mRNA expression related to phytoalexin synthesis in soybean roots lends further support to the hypothesis that phytoalexin production is an early defense response in the incompatible plant-fungus interaction. The kinetics for the enhancement of mRNA expression after treatment of soybean cell suspension cultures with a glucan elicitor derived from P. megasperma cell walls was similar to that measured during the early stages of the resistant response of soybean roots.